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DOCUMENT- IDENTIFIER : US 544 04 53 A 
TITLE: Extended architecture for FPGA 



FPAR: 

The invention provides a packaging technique implementing an electronic circuit, 
comprising several individually packaged sub-circuits, on a circuit board within 
the footprint of a single package . The embodiment of the present invention is 
particularly advantageous when implementing application specific integrated 
circuits (ASICs) or field programmable gate arrays (FPGAs) . Selected pins of an 
upper package are electrically coupled to corresponding pins of the next lower 
adjacent package such that the pins of the uppermost package can be coupled to 
the pins of the lowermost package and correspondingly to the signal leads and 
power bus conductors of the printed circuit board. Portions of selected pins may 
be removed from one or more packages prior to forming the stacked structure to 
electrically isolate corresponding pins of upper packages from the pins of lower 
packages . A template is provided that permits rapid identification of pins to be 
removed before the packages are configured in the stack. Careful partitioning of 
the electrical circuit permits a limited number of standard bonding patterns to 
be combined in a large variety of configurations by rotating packages relative to 
adjacent packages in the stack. Each package is also provided with additional 
pins that may be used for vertical routing in a manner that couples non-adjacent 
packages without coupling to intervening packages . Heat sinks and heat pipes are 
attachable to the stack to increase thermal dissipation. 
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PURPOSE: To enable a gate array to be easily designed and to be easily predicted 
in specification and performance of product before design by a method wherein a 
wiring pattern is provided to connect the intermediate point of a bus line with 
the signal terminal of a central processing unit core and the signal terminal of 
one of cell groups respectively. 
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CONSTITUTION: A link table 11, an operand fetch table 12, a data memory 13, a 
function table 14, a buffer queue 15, and a processing unit 16 are successively 
connected together in a ring form via a pipeline type bus . The tokens are 
transferred along said internal ring bus synchronously with the pipeline clock of 
a data flow processor 1. When the convolution is carried out with N pieces of 
data, it is possible to fetch a coefficient w(i) via the table 14 by means of a 
group identifier of the group tokens. Thus it is not required to make a token 
train produced by a token producing part 2 0 make two rounds of the ring bus for 
fetching N pieces of data and the coefficient w(i) . Thus the convolution 
processing is performed at high speed. 
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ATTY- AGENT- FIRM: McCutchen, Doyle, Brown & Enersen, LLP 
ABSTRACT : 

An integrated circuit (IC) includes both a field-programmable gate array (FPGA) 
and a hard array (HA) . The FPGA includes a first set of functional, groups that 
each include an underlying logic structure and memory cells for programming the 
underlying logic structure, a first set of routing buses, and a first set of 
routing interconnect areas that provide interconnections between the first set of 
functional groups and the first set of routing buses . The first set of routing 
interconnect areas includes transistors and memory cells for programming the 
interconnections. The HA includes a second set of functional groups that is equal 
in number to the first set of functional groups and that are arranged like the 
first set of functional groups . Each functional group in the second set of 
functional groups includes an underlying logic structure that is like the 
underlying logic structure of the first set of functional groups but which does 
not include memory cells for programming the underlying logic structure. The HA 
also includes a second set of routing buses that are arranged like the first set 
of routing buses and a second set of routing interconnect areas that are arranged 
like the first set of routing interconnect areas but which do not include 
transistors and memory cells for programming interconnections. 

17 Claims, 21 Drawing figures 
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A method and apparatus for providing local control of processing elements in a 
network of multiple context processing element are provided. A multiple context 
processing element is configured to store a number of configuration memory 
contexts. This multiple context processing element maintains data of a current 
configuration. State information is received from at least one other multiple 
context processing element . At least one configuration control signal is generated 
in response to the state information and the data of a current configuration. One 
of multiple configuration memory contexts is selected in response to the 
configuration control signal, the selected configuration memory context 
controlling the multiple context processing element. Each multiple context 
processing element in the networked array of multiple context processing elements 
has an assigned physical and virtual identification. Data is transmitted to at 
least one of the multiple context processing elements of the array, the data 
comprising control data, configuration data, an address mask, and a destination 
identification. The transmitted address mask is applied to either the physical or 
virtual identification and to a destination identification. The masked physical or 
virtual identification is compared to the masked destination identification. When 
the masked physical or virtual identification of a multiple context processing 
element matches the masked destination identification, at least one of the number 
of multiple context processing elements are manipulated in response to the 
transmitted data. Manipulation comprises selecting one of a number of 
configuration memory contexts to control the functioning of the multiple context 
processing element . 
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